Construction and characterization of E. coli K12 strains in which the transcription of selected genes is desynchronized from translation.
In Escherichia coli, synthesis and translation of individual mRNAs are usually synchronous, so that no long ribosome-free mRNA stretch exists between the RNA polymerase and the leading ribosome. By comparing situations in which the same mRNA (the lacZ mRNA) is synthesized either by the genuine E. coli RNA polymerase or the faster T7 RNA polymerase, we have previously shown that the outpacing of ribosomes by RNA polymerase destabilizes mRNAs, and more so as outpacing becomes larger. This destabilization requires the noncatalytic C-terminal region of RNase E; more generally, there is circumstantial evidence that this region is specifically involved in the fast decay of various untranslated mRNAs. The genetic system designed for desynchronizing transcription and translation with T7 RNA polymerase was originally designed in the E. coli B strain BL21(DE3). Here, we describe procedures for transferring this system to the more common E. coli K12 background. We also show that it can be used as a screen for identifying factors involved in the instability of untranslated mRNA. Protocols in use in this laboratory for RNA extraction, Northern blotting, and beta-galactosidase assay are described and critically discussed.